The greater part of Davy's schooldays was spent under the headmastership of a Mr. Coryton, a thoroughly bad type of master who seems to have made no attempt at teaching or discipline. Davy's education was hopelessly neglected; in after-years he declared that this had proved to be to his advantage, for he had learned, not from books, but from nature and from observation.
In 1794 Robert Davy died; he was an ingenious but shiftless man who had wasted much money in experimental farming and the dangerous speculation of improved tin-mining. In consequence, his family was left badly off; not in absolute necessity, for Mrs. Davy never had an income of less than £150 a year, which was certainly not poverty at the end of the eighteenth century; but sufficiently poor to make it impossible for Humphry to continue his schooling or to go on to college. So in 1794, at the age of 16, he was apprenticed to John Bingham Borlase, grand-nephew of the great William Borlase who had been rector of Ludgvan some thirty years before.
Humphry Davy was a dreamy lad, living largely in a world of his own, absorbed in the beauties of natural history and of the Cornish landscape, beauty which he endeavoured to translate into verse. He was no mere versifier; his poems were of sufficient merit to attract the attention of and to be published by Robert Southey; in later years Coleridge said of Davy that, had he not been the first chemist, he would have been the first poet of his age. Davy was one of those rare mortals who, from early youth, have an absolute conviction that they are born to achieve greatness. He allows us to catch a glimpse of this sure belief in his notebooks for the year 1797; and at the same time he recognized that his defective education was a bar to his progress and he set about remedying the matter. We can still read, written down for us in his own hand, the exacting syllabus that he outlined for himself in 1797, a scheme of self-education covering philosophy, languages, the sciences, religion and many other subjects.
In the winter of 1797-8, in pursuance of his scheme, he embarked upon the study of experimental chemistry with such assistance as he could obtain from Nicholson's Dictionary and Lavoisier's Elements of Chemistry. His ingenious mind fastened upon Lavoisier's theory of oxidation; considering that Lavoisier had neglected to fit the phenomenon of light into his theory, Davy produced that work which formed the subject of his first publication; a fantastic theory which aimed to show that light is ponderable matter, capable of combination with other substances, particularly oxygen.
In that same winter of 1797 Davy made two friendships which were destined to alter the course of his life. Gregory Watt, the consumptive son of the great engineer, had been sent to wintet at Penzance on the advice of his physician, Thomas Beddoes. Watt boarded with Davy's mother; he seems at first to have been repelled by young Humphry, but the two soon became fast friends; it was Watt, himself no mean scientist, who sent Davy's theory of light to Beddoes. The other lifelong friendship that he made in this winter was with Davies Giddy, who was destined to follow Davy in the Chair of the Royal Society. By a curious coincidence, Giddy was also connected with Beddoes, for he had been Beddoes' favourite pupil at Oxford; it was natural for Giddy to have copies of Beddoes' publications in his library; no doubt it was here that Davy found, in the last part of Beddoes' and Watt's Considerations on the Medicinal Use and on the Production of Factitious Airs, Latham Mitchill's remarkable paper which aimed to show that Priestley's dephlogisticated nitrous air was the principle of contagion.
It is obvious that the oft-repeated story which places Davy's first experiments with nitrous oxide as early as 1795, or even 1794, is fiction; for we have Davy's own words: "A short time after I began the study of chemistry, in March 1798, my attention was drawn to the dephlogisticated nitrous gas of Priestley, by Dr. Mitchill's Theory of Contagion." Davy, intrigued by Mitchill's fantastic theory, submitted wounds made in the limbs of animals to the action of the impure nitrous oxide obtained by Priestley's method; he also hung portions of muscle fibre in the gas; there was no undue sepsis, no abnormal putrefaction in his specimens. Davies Giddy hastened to acquaint his friend Thomas Beddoes with the result of Davy's experiments.
At this time, Beddoes was preparing to proceed to the execution of a long-considered plan, the founding of a small hospital, having a limited span of life, to decide once and for all whether or no the gases held any place in the treatment of disease. Beddoes had need of a superintendent to take charge of his hospital and to assist in the laboratory; in the late spring or early summer of 1798, Davies Giddy suggested to him the name of Humphry Davy.
It is usually stated that Beddoes accompanied Professor Hailstone of Cambridge into Cornwall in the summer of 1798 to try and decide whether the formation of the Lizard rocks would throw any light upon the differences that existed between the Plutonian and Neptunist schools of geology, and that, while he was in Penzance, Beddoes met Davy and was so struck with him that he immediately offered him the post of superintendent of his institution. There is no truth in this story; the geological trip into Cornwall was made in 1791 while Beddoes was still Lecturer in Chemistry at Oxford, and it is sufficiently obvious from Davy's first letter to his mother from Bristol that he and Beddoes had never met until he took up his post as Beddoes' assistant.
In November 1798 Beddoes took a lease of two houses in the upper or north-west corner of Dowry Square; in the March of 1799 the laboratory was moved into the smaller of the two houses, and, on March 21, 1799, there appeared a notice in The Bristol Gazette and Public Advertiser that the Institution was ready to receive out-patients. These two houses still stand, forming Numbers Six and Seven Dowry Square in the Hotwells district of Bristol. They, as much as the Massachussetts General Hospital, should be the Mecca of every anxsthetist.
Section of the History of Medicine
In that same month, March 1799, Davy prepared a large quantity of impure nitrous oxide obtained from the action of nitrous acid upon zinc, and purified it as best he could. On several occasions he inhaled this gas mixed with air; he found that the gas was irritant and apparently depressant, causing slowing of the pulse and a tendency to "fainting".
In the beginning of April, Beddoes drew Davy's attention to a paper written by the French chemist Berthollet. Berthollet enumerated various methods of preparing nitrous oxide, among them by means of heating nitrate of ammonia, essentially the same process that is used to-day. Davy did not, as is usually stated, invent this method, but he did improve it with the aid of James Watt. The apparatus that they devised for use at the Institution consisted of a glass retort, of approximately two or three quarts capacity, which led by means of a glass tube enclosed in tin plate to an air-holder, specially designed by Watt, the gas being received over water previously impregnated with nitrous oxide; all the joints were well "luted" to prevent ingress of air. The retort was heated by a "common air furnace" provided with dampers to regulate the heat and ensure that the temperature should not rise above 500' F. It is obvious from Davy's descriptions that the standard of purity of his gas was very variable; the figures that he gives tend to make the question obscure, but it would seem fair to suppose that his nitrous oxide varied from a low standard of 80% purity to a high standard of 95 %, the only important impurities being varying proportions of nitrogen and oxygen.
In a letter of April 11 to Nicholson's Journal Davy writes: "In the Pneumatic Institution we have lately made some experiments on the nitrous phosoxyd (gaseous oxyd of azote), the principle of contagion of Mitchill. When it is mingled with 1/3 of phosoxygen (oxygen gas) animals live in it without suffering any injury. I have made two irtspirations of it pure, without any disagreeable effects. I have breathed it mingled with an equal quantity of phosoxygen (oxygen gas) for some minutes; the effects produced by it were very peculiar . .."
This letter would appear to refer to nitrous oxide manufactured by Priestley's method, for, on April 17, he again wrote to Nicholson's Journal:
"I have this day made a discovery, which, if you please, you may announce in your Physical Journal, namely, that the nitrous phosoxyd or gaseous oxyd of azote, is respirable when perfectly freed from nitric phosoxyd (nitrous gas). It appears to support life longer than common air, and produces effects which I have no time to detail at present. Dr. Mitchill's theory of contagion is of course completely overturned; the mistake of Priestley and the Dutch chemists, probably arose from their having never obtained it pure."
The curious nomenclature that Davy here uses is that which he suggests in his paper on light, which Beddoes, in the previous month, had published for him in the first and only volume of West Country Contributions. The theory was torn to pieces by the critics, and Davy was forced to withdraw; in after-years he stated that he would gladly resign all the credit that he had received for his later discoveries if only he could recall this ill-considered publication.
Armed with this new and improved method of manufacture, Davy embarked upon that long series of experiments, extending over a period of fifteen months, the results of which he published in July 1800 under the title Researches Chemical and Philosophical Chiefly concerning Nitrous Oxide and its Respiration. The manuscript of Davy's great work has disappeared, as have the major part of his rough notes but there remain two small notebooks which contain a number of trial pass-ages for his book, together-with a mass of other matter, including some unpublished material on nitrous oxide.
Humphry Davy's book is divided into four Researches, the first two of which deal with chemistry, the second two with physiology. Taking the long view, that part of his work which deals with the chemistry of nitrous oxide is incomparably the more important, for it was this part of his work which directly influenced the course of events which led up to the introduction of anesthesia; but the latter part of his book is by far the more interesting.
For the purposes of chemical analysis Davy obtained his nitrous oxide by the following method: "200 grains of compact nitrate of ammoniac were introduced into a glass retort, and decomposed slowly by the heat of a spirit lamp. The first portions of the gas that came over were rejected and the last received in jars containing mercury."
He sums up his findings as follows: "Nitrous oxide is a gas unalterable in its ccnstitution, at temperatures below ignition. It is composed of oxygene and nitrogene, existing perhaps in the most intimate union which those substances are capable of assuming. Its properties approach to those of acids. It is decomposable by the combustible bodies at very high temperatures, is soluble in double its volume of water, and in half its bulk of most of the inflammable fluids. It is combinable with the alkalies, and capable of forming with them peculiar salts. 100 grains of it are composed of about 63 nitrogene and 37 oxygene. 100 cubic inches of it weigh 50 grains, at 550 temperature and 30 atmospheric pressure." 15 573 Davy next embarked upon a long series of experiments designed to show the effect of the inspiration of nitrous oxide upon the blood and upon the products of respiration. It must here be said that the figures that he gives are to all intents and purposes useless, for he had accepted Lavoisier's figure of 27% as the oxygen content of air; nevertheless, he discovered many important facts in the course of these experiments.
He submitted cats and other animals to the action of pure nitrous oxide, and he found that they survived for about twice as long as when placed in hydrogen or water.
He also found that, although animals were very swiftly killed in pure nitrous oxide, they would live for a very considerable time in nitrous oxide mingled with oxygen, and that when the animal was taken out, apparently dead, it could be restored to life. In the course of these experiments, he gives us the first picture of nitrous oxide anesthesia:
"Into a mixture of one oxygene, and three nitrous oxide, a small guinea-pig was introduced. He immediately began to struggle, and in two minutes reposed on his side, breathing very deeply. He made afterwards no violent muscular motion; but lived quietly for near fourteen minutes: at the end of which time, his legs were much convulsed. He was taken out and recovered."
From animals Davy turned to the human subject. He discovered that nitrous oxide was absorbed by the blood and he reckoned that two cubic inches of blood would absorb just over 0X2 of a cubic inch of the gas; when he submitted blood previously saturated with nitrous oxide to the action of oxygen, he found that the blood became oxygenated, even though it appeared that no nitrous oxide was lost from the blood; he had, in fact, discovered the basis of gas anmsthesia.
Next Davy himself breathed nitrous oxide, collected his exhalations and examined them; there was one great drawback to self-experimentation for the excitement stage of anesthesia was quickly induced which did not favour accuracy of observation. He examined his "residual gas" in the following manner:
"After being transferred through mercury into a graduated cylinder, a small quantity of concentrated solution of caustic potash was introduced to it, and suffered to remain in contact with it for some hours; the diminution was then noted, and the quantity of gas absorbed by the potash judged to be carbonic acid. To the remainder twice its bulk of pure water was admitted. After agitation, and rest for four or five hours, the absorption by this was noted, and the gas absorbed considered as nitrous oxide. The residual unabsorbable gas was mingled over water with twice its bulk of nitrous gas; and by this means its composition, whether it consisted wholly of nitrogene, or of nitrogene mingled with small quantities of oxygene, ascertained."
Davy worked out the quantity of nitrous oxide absorbed in a given number of respirations, and the volume given off by the lungs. He found a discrepancy between the two figures which apparently led him to believe that some of the nitrous oxide was broken down in the blood stream to form nitrogen and oxygen, although in his rough note-book he has the note "it is absorbed by the blood and is not decomposed". It is very interesting that, at the end of Researches he says that nitrous oxide must be either "carried into new combinations, or given off by the capillary vessels through the skin"; a fact which does not seem to have been rediscovered until 1933.
Apart from nitrous oxide the chief interest of his investigation lies in the work that he did upon the respiration of atmospheric air; he held that air was decomposed in the blood stream, nitrogen being carried by the serum, and oxygen by the red corpuscles; the oxygen was combined with "charcoal" in the red corpuscles to form carbon dioxide, which, together with the nitrogen, was given off in the exhaled air. This part of Davy's theory has gone unnoticed; it marked a very real advance in the knowledge of respiration, particularly when we recall that Lavoisier's later work was at that time unknown in this country.
The last part of Davy's book, written in the form of a rough diary, covering the period March 1798-June 5, 1800, describes the sensations experienced by Davy and his friends when inhaling nitrous oxide. The gas started upon its chequered career in distinguished company, for the circle surrounding Beddoes and Davy was a brilliant one; the poets Southey, Coleridge and Wordsworth, James Watt the engineer, Tobin the playwright, the Wedgwoods, the Edgeworths, Joseph son of the great Priestley, all these inhaled nitrous oxide and, in the majority of cases, have left us, in their own words, a description of their experiences. It is difficult, from amongst this galaxy of talent, to choose a representative witness, for Davy's own classical description is perhaps too well known to bear repetition.
Here is the record of one who can justly be called a master of words, a young doctor who came to work for a short time at the Institution, Peter Mark Roget of Roget's Thesaurus:
"The first effect was that of making me vertiginous, and producing a tingling sensation in my hands and feet: I seemed to lose the sense of my own weight, and I imagined I was sinking into the ground. I then felt a drowsiness gradually steal upon me, and a disinclination to motion; even the actions of inspiring and expiring were not performed without effort; and it also required some attention of mind to keep my nostrils closed with my fingers. I was gradually roused from this torpor by a kind of delirium, which came on so rapidly that the air-bag dropt from my hands ... and I suddenly lost sight of all the objects around me, they being apparently obscured by clouds, in which were many luminous points. I felt myself totally incapable of speaking, and for some time lost all consciousness of where I was, or who was near me. My whole frame felt as if violently agitated: I thought I panted violently: my heart seemed to palpitate, and every artery to throb with violence; I felt a singing in my ears; all the vital motions seemed to be irresistibly hurried on, as if their equilibrium had been destroyed, and everything was running headlong into confusion. My ideas succeeded one another with extreme rapidity, thoughts rushed like a torrent through my mind, as if their velocity had been suddenly accelerated by the bursting of a barrier which had before retained them in their natural and equable course...."
The nitrous oxide was administered in small doses, generally about six quarts, and usually mixed with air; in the majority of cases the excitement stage of anaesthesia was the deepest level to be reached. Nevertheless, on occasion unconsciousness and, presumably, the stage of surgical anxsthesia was attained, in spite of the many assertions which have been made to the contrary. On only one occasion does Davy use the definite expression "consciousness was lost", but in many instances he speaks of "the pleasurable trance" or a "perfect trance" and it is obvious from the contexts in which these phrases occur that he was using another term to imply loss of consciousness. Robert Kinglake, physician to the Institution and author of a well-known book upon gout, gives a rather interesting description of his experience, which has some bearing upon this point, "its agency was exerted so strongly on the brain, as progressively to suspend the senses of seeing, hearing, feeling, and ultimately the power of volition itself".
From April until the end of July 1799, Davy inhaled nitrous oxide daily, frequently making several trials during the course of the same day. He found that surrounding circumstances had a marked effect upon his sensations: "I have often felt very great pleasure when breathing it alone, in darkness and silence, occupied only by ideal existence"; he gives the other side of the picture in words which should be written on the walls of every dental extraction room: "In two or three instances when I have breathed it amidst noise, the sense of hearing has been painfully affected by moderate intensity of sound."
This regular course of self-experiment had some injurious effect upon Davy's general health, although in the privacy of his note-book he states that his illness was not due to the gas, but to "certain moral causes". Some of the general symptoms that he describes in Researches are "increased sensibility of touch: my fingers were pained by anything rough, and the tooth-edge produced from slighter causes than usual. I was certainly more irritable and felt more acutely from trifling circumstances." This passage is of historical interest, for it was later to be used by Charles Jackson, the Boston chemist who claimed to have discovered the anxsthetic action of ether, as a proof that nitrous oxide had no anmsthetic action.
Another result of too frequent inhalation was that Davy became a nitrous oxide addict: "I ought to have observed that a desire to breathe the gas is always awakened in me by thae sight of a person breathing, or even by that of an air-bag or an air-holder." It would appear that he easily broke himself of his habit, for there is no evidence that he inhaled nitrous oxide after he went to London.
From the beginning of August 1799 onwards, Davy inhaled nitrous oxide only for pleasure and for the purpose of special experiments. -'He had come to the conclusion that the effect was stimulating, but he was by no means certain that nitrous oxide was exactly similar in its effects to the ordinary stimulants. On December 23, 1799, he decided to perform an experiment, the purpose of which was to try and find out whether or no the inhalation of nitrous oxide would increase the debility produced by over-stimulation with a known agent. For this purpose he drank wine to the point of intoxication; the first effect was very like "the first stage of nitrous oxide excitement" but within an hour he became insensible. He was awakened by headache and nausea, which persisted even after the contents of the stomach had been ejected. While in this condition, he breathed nitrous oxide for a minute and a half but, as he experienced no sensations, he thought that it must have been very impure. Then he breathed oxygen, which had no effect at the time, but he thought afterwards that he was a little better.
As he still suffered from very severe debility and headache, he examined some nitrous oxide that had been freshly prepared and, finding it to be very pure, he breathed it; he was unconscious of headache after the third inspiration, "the usual pleasurable thrilling was produced, voluntary power was destroyed, and vivid ideas rapidly passed through my mind". Some nausea and headache returned after the effect of the nitrous oxide had passed off, but the degree of depression was not increased. Therefore the debility resulting from intoxication was not increased by the action of nitrous oxide.
The account of this experiment occupies some few pages of Researches; his immediate note, written down in his rough book, reads simply: "On December 23rd I breathed after a terrible drunken fit a large quantity of gas 2 bags & two bags of oxygen it made me sick."
On December 26 he embarked on a still more strenuous experiment, no less than to submit himself to "the most extensive action of nitrous oxide compatible with life" for the purpose of deciding whether the prolonged action of nitrous oxide would produce effects similar to those experienced after prolonged stimulation with alcohol.
For this purpose he enclosed himself in an airtight box into which nitrous oxide was introduced in quantities of twenty quarts at a time. He remained in the box for an hour and a quarter, at the end of which time he experienced "a great disposition to laugh, luminous points seemed frequently to pass before my eyes, my hearing was certainly more acute and I felt a pleasant lightness and power of exertion in my muscles. In a short time the symptoms became stationary, breathing was rather oppressed, and on account of the great desire of action, rest was painful".
He then came out of his box and immediately breathed twenty quarts of pure nitrous oxide out of a bag. His sensations, as recorded in Researches, have been described on many occasions; in his note-book he gives a rather different account: " .
.. . 1 seemed to be a sublime being, newly created & superior to other mortals. I was indignant of what they said of me and stalked majestically out of the laboratory to inform Dr. Kinglake privately that nothing existed but thought. I was they said near three minutes at this. I then went upstairs and breathed the remainder for a similar time-the sensations were the same, a new tribe of perceptions, which I am conscious existed from their connection with words became connected with my visible and tangible impressions, new organs were apparently created, there was an exquisite pleasurable thrilling in the extremities. I continued in a state resembling slight intoxication for an hour or two afterwards. Had less disposition to action and thinking than usual-but no languor or depression followed-I eat my dinner heartily and felt no inclination to sleep which I generally do. I found [myself] disposed to experiment immediately after dinner. I have been in good spirits all the evening,;Lbhave eat a good supper and have rather more industry than usual as I have [written] almost the whole of this since eight oclock-it is now I believe much after midnight & I feel no disposition to sleep."
After a good night's rest he awoke in a happy frame of mind. There was, therefore, no resemblance between the effects of prolonged indulgence in alcohol and prolonged stimulation with nitrous oxide. From now on, Davy and Beddoes differed in tbhir views of the nature of nitrous oxide; Beddoes, -obsessed as he was by the brunonian thobry of medicine, regarded nitrous oxide as a stimulant pure and simple, "oxygen in a more perfect form", a more perfect principle of irritability. But his researches into the nature of nitrous oxide had led Davy to believe that the brunonian theory was fallacious, "the conmmon theory of excitability is most probably founded on a false generalisation". Partly because of this and partly because Davy was annoyed that Beddoes' indiscriminate enthusiasm had flattered him into the premature publication of his discredited theory of light, a rift developed between the two; for this reason Davy never published the very gracious dedication of his work to Thomas Beddoes, which may be found in his note-book, contenting himself with a dry acknowledgment of his obligations. The rift was not a deep one, for it was to Davy that Beddoes wrote those well-known words in which he expressed his last heart-broken confession of failure.
Nevertheless, although he recognized that there was some difference, Davy regarded nitrous oxide as "analogous" to the ordinary stimulants; "both increase the force of circulation, produce pleasurable feeling, alter the condition of the organs of sensation, and in their most extensive action destroy life". He considered that depression did not follow stimulation with nitrous oxide because "a smaller quantity of nutritive matter may be required than in ordinary stimulation, and exhaustion from deficiency may not result".
To us, the supreme interest in Davy's work lies in his finding that nitrous oxide alters "the condition of the organs of sensation". Quite early on in his investigation he had noticed this fact; when a patient, suffering from a painful rheumatic affection, was made to inhale nitrous oxide, a pleasurable feeling was induced and the pain disappeared; nor did it recur until some few minutes after the inhalation had been discontinued. Beddoes chose to disregard this property of the gas; to his mind, "hydrocarbonate" and carbon dioxide were the sedatives; oxygen and nitrous oxide their antitheses. But Davy, by self-experiment, was led to the truth; during his course of regular inhalation he found that on two occasions headache was removi by the gas, and then; while he was only inhaling nitrous oxide -on special occasions, there occurred that magnificent opportunity to make trial of the painallaying effect of the gas which provides one of the few well-known passages in Davy's sadly neglected book. 18 576 "The power of the immediate operation of the gas in removing intense physical pain, I had a very good opportunity of ascertaining.
"In cutting one of the unlucky teeth called dentes sapientie, I experienced an extensive inflammation of the gum, accompanied with great pain, which equally destroyed the power of repose and of consistent action.
"On the day when the inflammation was most troublesome, I breathed three large doses of nitrous oxide. The pain always diminished after the first four or five inspirations; the thrilling came on as usual, and uneasiness was for a few minutes, swallowed up in pleasure.
As the former state of mind however returned, the state of organ returned with it, and I once imagined that the pain was more severe after the experiment than before." There can be no doubt that, when Davy became convinced that the action of nitrous oxide was capable of turning acute physical pain into mental pleasure, he considered that, if only he could reason the matter out, he had found the answer to the eternal problem of pleasure and pain. We catch a glimpse of this belief in Researches but we gain a far better view of his absorption with this problem in his rough note-book wherein he devotes a large amount of space to its consideration.
One day in the spring of 1800 (it has proved impracticable to fix the exact date) Davy was writing an essay upon the pleasures and pains of sense; quite suddenly, a practical application of his discovery occurred to him; he broke off his argument and wrote across the page:
"removing physical pain of operations."
boxing the words in between two lines as though he regarded them as of importance. At the end of Researches Davy wrote notes of a few suggested uses to which nitrous oxide might be put; unstressed amongst these suggestions occur the historic words:
"As nitrous oxide in its extensive operation appears capable of destroying physical pain, it may probably be used with advantage during surgical operations in which no great effusion of blood takes place."
It is sometimes stated that Davy made only a casual observation of the fact that nitrous oxide appeared to destroy pain and that he attached no importance to his finding; in fact he devoted a very considerable amount of thought to the problem of why nitrous oxide, which appeared to have so stimulating an action, should allay pain to a degree never reached by the recognized sedative gases, carbon dioxide and "hydrocarbonate". Finally he solved bis problem, although he never published his solution. The theory which he propounded may perhaps be regarded as the first theory to account for the phenomenon of anesthesia: "Sensible pain is not perceived after the powerful action of nitrous oxide because it produces for the time a momentary condition of other parts of the nerve connected with pleasure." Davy's book was well received; it was reviewed favourably and at length in the medical and scientific press; indeed, his work on nitrous oxide was regarded as of sufficient importance to warrant his appointment by the Managers of the Royal Institution to the post of Assistant Lecturer in Chemistry with the promise of future advancement to a Professorship. Nor, with all due respect to the Dictionary of National Biography and other weighty authorities, did Davy ever regard his researches into nitrous oxide as "the dreams of misemployed genius"; the context in which these oft-quoted words occur makes it obvious that he was referring to his discredited theory of light. But, with the publication of his book, Davy looked upon his work on nitrous oxide as ended; after he went to the Royal Institution he gave one short course of lectures on Respiration, in the course of which he demonstrated the effects of nitrous oxide, but he performed no further researches on the gas after he left Bristol for London in March 1801, exactly two years after the Pneumatic Institution had first opened its doors, exactly at the end of the term which Beddoes had set for its useful existence.
Nevertheless, it is possible that Davy once again crosses the pages of the history of anresthesia.
In the year 1818, in the Journal of Science and the Arts, the official organ of the Royal Institution, there appeared an unsigned annotation drawing attention to the similarity between the action of nitrous oxide and of ether when inhaled. This note has always been ascribed to Michael Faraday; although no evidence has ever been adduced in support. If the note is examined, it appears most unlikely that Faraday wrote it; the subject matter does not suggest Faraday; Faraday was a careful writer and always signed his articles; this notv is carelessly written and is unsigned. Both the subject and the diction are reminiscent of I)avy; recently no less an authority than Dr. Charles Singer has informed me that he believes Davy to be the author.
Sp much for Davy's work: how far did this work influence the introduction of anasthesia? At ihe time when his book was published, only one man that we know of paid any attention to lis remarks on pain; that man was Davy's close friend, Samuel Taylor Coleridge, the poe t. In this sense, Davy's discovery of anesthesia was abortive, a fact which may seem strange to us with our twentieth-century outlook on suffering, but which is not so strange when we consider the mentality of the eighteenth-century Englishman. Behind that elegant eighteenth-century fa9ade there dwelt a callousness, a brutality almost unprecedented in history; such advance toward a broader humanitarianisim as had been made in the 1770s and 1780s had been largely counteracted by the inevitable reaction induced by the war with revolutionary France. Nor did the name of Pneumatic Medicine inspire belief;
interesting although Davy's findings were to chemists and scientists, the average physician would have looked upon his theories as the scatter-brained enthusiasm of one who still believed in the dead hopes of Beddoes and his school of pneumatic physicians. Thus we cannot blame Davy for the fact that he did not introduce anmsthesia, any more than we can blame his contemporaries because they did not accept the definite proposal that he threw out to them.
If we turn the pages of history forward for nearly fifty years we see a very different picture. Man had achieved a new attitude towards suffering; the pain of surgery had become an anachronism in a world bred in the humane tradition of such men as Wilberforce and Thomas Arnold. Hickman, Collyer, Elliotson, Esdaile among others had embarked upon that desperate though unavailing search for a means of allaying the pain of surgery; the world was awaiting and eager to accept the great gift of ether from Thomas Morton.
But it was no divine revelation which suggested anesthesia by means of ether to Morton. Morton, a comparatively uneducated man, learned of ether from Charles Jackson, learned of the fact of anesthesia from his one-time partner Horace Wells. Wells, in turn, learned of nitrous oxide from the itinerant lecturer Gardner Quincy Colton and Colton, in his turn, gained his knowledge of nitrous oxide from Humphry Davy; for the whole knowledge and teaching of nitrous oxide depended upon Davy's work. We find that, at the UJniversity of Edinburgh, the chemistry lectures of Dr. Hope contain references to Davy's researches on nitrous oxide; far away in Pennsylvania, a student uses the phrases "What concatination of ideas", "Nothing exists but thought", to illustrate the extraordinary effect of nitrous oxide; both these phrases occur in Davy's Researches.
Undoubtedly it is upon this point that the importance of Davy in the history of anmsthesia rests, nevertheless there are one or two less important, but perhaps more dramatic, points which suggest that his influence was more direct than is generally allowed. Colton published advertisements for his lecture in Hartford Connecticut, that lecture which induced Horace Wells to experiment with nitrous oxide in dentistry. In the course of this advertisement, Colton uses the words: "Robert Southey (poet) once said that 'the atmosphere of the highest of all possible heavens must be composed of this gas'." These words are part of a private letter from Southey to Davy, which was first published in the year 1858, fourteen years after Colton quoted them. It would take too long to describe the search that has been made in an endeavour to discover from what source Colton derived this information. My conclusion is that he could only have obtained it from Thomas Beddoes' forty-five page pamphlet Notice of some Observations made at the Medical Pneumatic Institution or from the review of that pamphlet which appeared in Nicholson's Journal, both of which contain these words and both of which were published in the autumn of 1799. Not only does this give a direct link between Colton and the work done at the Institution, but it also proves beyond doubt that Colton had made a very extensive study of the literature on nitrous oxide.
Then, too, we can obtain some suggestive information from the evidence of both Morton and Jackson. Edward Warren, Morton's agent, recognized in Davy the man who first discovered the anisthetic power of nitrous oxide, though he did so, not to glorify Davy, but to dispose of the claim of their chief rival, Horace Wells. Jackson went further. He claimed that in 1838 he had made trial of nitrous oxide and had found it ineffectual; he even went so far as to misquote Davy's words in an attempt to show that he was mistaken in believing that nitrous oxide would allay pain. Yet, charlatan as he was, unreliable witness as he has shown himself, Charles Jackson, alone among the later pioneers of anmsthesia, has acknowledged his indebtedness to Davy; for, on the subject of anesthesia, he writes: "I have in former publications stated, as I do now, that my attention was first awakened to this subject while a student of medicine, by reading Davy's researches. . . Thus from Morton through Wells and Colton, and through Jackson, through the mtrous oxide demonstrations, and perhaps through the ether frolics as well, the chain leads back to Humphry Davy; Davy, who, by his great work on nitrous oxide, fired a train of events which was destined to culminate in the introduction of anesthesia; without his work, thlose events must have taken a different course; in this sense his influence in the storyt of anesthesia is overwhelming. Not only this. Humphry Davy, first of all men, discovered the anaesthetic action of nitrous oxide, Humphry Davy, first of all men, suggested a practicable means of allaying the agony of surgery. Humphry Davy discovered anaesthesia.
